borderline of malignancy, such as the skeletal' chondromata. This means that surgery hs.s no place in the treatment of osteogenic sarcomata in the skull, vertebral column, or pelvis.
By R. WATSON JONES, M Ch.Orth., F.R.C.S. PARALYSIS as a primary complication of fractures and dislocations, where bone and nerve injuries are sustained simultaneously, is, I believe, much less rare than is generally recognized. I impress on all those who work in my fracture clinics the necessity of examining every case of bone injury for a possible nerve complication, and in an unexpectedly large proportion of cases we find incomplete palsies from which, with efficient treatment, the patients may completely recover before the splints are discarded and which might with less careful investigation have passed entirely unobserved.
The majority of such combined lesions are found in the elbow region, where ulnar palsies and, less frequently, median or musculo-spinal palsies, may complicate dislocations of the elbow and supracondylar fractures. It has been established that the delayed ulnar palsy, associated with cubitus valgus in an ununited condylar fracture, is due to lengthening of the course of the nerve and traction round the internal condyle, and I believe that the same aetiological factor always exists in the primary ulnar palsy sustained at the time of a supracondylar fracture or elbow dislocation. Only if it is an outward dislocation, or a supracondylar fracture with outward displacement, does ulnar palsy arise as a primary lesion, and in those dislocations of the elbow in which the presence of a force-producing cubitus valgus is proved by the tearing off of the internal epicondyle and-its displacement into the joint, primary ulnar palsy is an almost constant element of the syndrome. The frequency with which the ulnar nerve is thus damaged is due not so much to the proximity of the nerve to the bone, as to the fact that the trunk of the nerve is fixed proximally by the post-condylar groove of bone with its roof of fibrous tissue, and distally by its twigs of distribution, so that when the fore-arm is carried out into the valgus position, the anchoring of the nerve-trunk prevents lit from accommodating itself to the new position, and stretching is inevitable.
When we consider the anatomy of the wrist we find that the ulnar nerve, still lying to the inner side of the limb, has an equal proximity to bone. Moreover, in fractures and dislocations of the wrist, one of the commonest deformities is an outward displacement of the hand-a valgus deformity exactly analogous to cubitus valgus. And yet ulnar palsy is of extreme rarity in injuries at this level, because, although the nerve-trunk is anchored distally in the hypothenar muscles, its proximal anchorage in the forearm depends entirely on a feeble band of tissue crossing it from the flexor carpi ulnaris to the anterior annular ligament, and, as a rule, this band ruptures with facility, allowing sufficient mobility of the nerve-trunk to escape traction injury. For this reason delayed ulnar palsy is unknown as a complication of radial club hand, and, for this reason, out of a total of 500 wrist injuries I have a solitary example of primary ulnar palsy produced by traction ( fig. 1) , an outward dislocation of the wrist with a marginal fracture of the radius. Presumably the band of fibrous tissue has been strong enough to anchor the nerve-trunk proximally, so that the outward displacement of the hand has actually stretched the nerve and produced* a palsy. There was complete paralysis of the ulnar intrinsics with incomplete sensory loss and almost normal sensation on the dorsum of the hand, accurately localizing the injury to the level of the wrist-joint. The lesion being purely physiological, the prognosis is as good as it is with primary nerve lesions at the elbow-joint uncomplicated by secondary neuritis, and in this case (fig. 2) perfect reduction was followed by complete recovery of the palsy in eight weeks. Although traction injuries of the ulnar nerve at the wrist-joint are practically unknown there is another type of wrist injury in which ulnar palsy is very constant, and the lesion is produced by contusion. Displacements of the lower radial epiphysis, which are of such severity as to be associated with radio-ulnar or carpoulnar dislocation, are of two types, depending on the integrity or otherwise of the inferior radio-ulnar ligament. When this ligament is ruptured, the epiphysis carrying with it the carpus and hand, is displaced backwards leaving the diaphysis of the radius and shaft of the ulna in normal relationship-a displaced epiphysis with ulno-carpal dislocation ( fig. 6 ). With such an injury there is no damage to the ulnar nerve. If, however, the inferior radio-ulnar ligament and the triangular fibrocartilage remain intact, the ulna, the epiphysis of the radius, and the carpus maintain an undisturbed relationship ( fig. 3) , and although such an injury is conventionally described as a displaced radial epiphysis with radio-ulnar dislocation, it is perhaps more accurate to regard it as a displacement of the radial diaphysis. Forward displacement of the diaphyseal end of the radius is quite common. Less commonly, as in this case, there is also inward displacement, and in such cases, by travelling obliquely forwards and inwards across the forearm, the diaphysis impales the ulnar nerve on its sharp lower margin and produces a contusion injury. The injury is below the level of the dorsal branch, so that the sensory loss may be ill-defined or even absent, but if the lesion is definitely looked for a paralysis or paresis of all the ulnar intrinsic muscles will be found. In this example (one of four similar cases in my series) there was complete loss of faradic response in the hypothenars and interossei. Conservative treatment is of course indicated; in this case after manipulative reduction there was spontaneous recovery from the paralysis in nine weeks ( fig. 4 ).
The only other case of ulnar palsy in this series was an atypical case in which a severe Colles's fracture was associated with a compound dislocation of the ulna. Fig . 5A shows the wrist when it came under my care five weeks after the injury. The lower end of the ulna had originally projected through a tear in the skin, and it was thought that displacement had been fully corrected. But there is still both radio-ulnar and ulno-carpal dislocation, associated with a complete ulnar palsy. That it was a simple traction injury and not a rupture of the nerve, is borne out by the complete recovery which occurred with no other treatment than manipulative reduction. We may say, then, that ulnar paralysis rarely complicates wrist injuries, because the nerve trunk is freely mobile, and that when it does arise, it is a contusion injury produced by the radial diaphysis in displacement of the lower radial epiphysis, in which the inferior radio-ulnar ligament remains intact.
Considering now the median nerve, we find that its anatomical relationships render it much more vulnerable. In passing deep to the anterior annular ligament it has a very restricted mobility, and lies in close proximity to the bone. Whilst it lies on the pronator quadratus, some degree of protection is afforded to it.but even so, median palsies, usually incomplete and transient, not infrequently arise in Colles's fractures and in displacements of the lower radial epiphysis. In tbis series there are six such cases, and in all of them the nerve is injured as it crosses the sharp anterior margin at the site of fracture ( fig. 6 ). In recent cases no treatment is necessary other than to reduce thie displacement ( fig. 7 ). But in old cases the palsy is perpetuated by a friction neuritis and in one case of an old epiphyseal injury with unreduced backward displacement I found it necessary to cut down on the bone, round off the offending ridge and transpose fascial structures between it and the nerve.
But it is while it lies beneath the anterior annular ligament that the median nerve is exposed to its greatest risk, since it is at the mercy of any carpal bone which may be dislocated forwards., The layman. ascribes most wrist injuries to a ... ... fig. 3 , after-reduction "displacement of one of the little bones," and his error in regarding such a dislocation as frequent is only equalled by his error in regarding it as insignificant. The cramming of a dislocated semilunar into the confined space boneath the anterior annular ligament, already fully occupied by the flexor tendon's and the median nerve, renders the fingers both insensitive and immobile, and may condemn a hand to less usefulness than an artificial limb. A'nd it is undoubtedly a rare injury. Amongst the 6,000 fractures and dislocations reviewed for this paper, there were 12 cases of dislocation of the carpal semilunar, a frequency of 1 in 400. In one of the largest fracture clinics in Liverpool, not more than one-case is seen every three months. No doubt its rarit'y accounts for th~e fact that it is the most commonly overlooked injury to the skeletal system, and possibly also for the fact that even at the hands of experts, treatment has progressed little beyond the crude and mutilating methods of excision. 
FIG. 4. The same case as
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Although we usually think of dorsiflexion as a wrist movement, the more advanced stages of the movement are really performed at the mid-carpal joint. But at the same time there is a gliding movement between the proximal row of carpal bones and the radius. Views of a normal wrist in three stages of dorsiflexion show this clearly, and they demonstrate how, ds full dorsiflexion is reached, the semilunar glides more and more towards the palmar aspect of the wrist. Moreover, the semilunar in lateral view is wedge-shaped-broader in front than behind. It is easy to see how, with the wrist in full dorsiflexion, a fall on the outstretched hand or a backfire injury will shoot the bonle forward like a pea from a pod, and the head of the os magnum riding up behind it will tilt it forwards. Very occasionally it is shot forwards with such energy that both posterior and anterior ligaments are torn and the bone is displaced into the muscular planes of the forearm. The problems of treatment which now confront us are the cure of the median paralysis which is almost always present, the unlocking of the tendon-bound fingers, and the prevention of arthritis of the wrist-joint. One obvious solution is to remove the displaced bone, and from the inquiries I have made, it would appear that in this country at least, over 90% of dislocated semilunar bones are excised. The operation is quite easy-a 2-in. incision is made to the outer side of the median nerve, the bone is lifted out and the wound re-sutured. And having regard to the mutilation involved, the result is surprisingly good. Not only is the operation easy and the result very much better than would be expected, but it is the only method described in any standard book on operative or orthopedic surgery. I adopted the method of excision in the first two cases in this series (fig. 8 ), and I became convinced that the operation is the easiest known to surgery, and that there is a fallacy in the generally-accepted statement that the result is good. The result is far better than it should be, but it Section of Orthoptedies does not secure a wrist which is indistinguishable from normal-the only true criterion. In this case, after four months' treatment, movement was restored to 60% normal, and power to about 80% normal, and there has been no further improvement during the two years which have since elapsed.
In the second case a similar result was secured, with about 75% recovery of function. A third case ( fig. 9 ) was referred on to me after removal-elsewhere-of the sem'ilunar and half of the scaphoid. The result.is still more imperfect because the remaining half of the scaphoid impinges on the radius, and there is persistent ,outward subluxation of the wrist, with commencing arthritic changes. Movement was only 50% of normal, and the patient complained of recurrent attacks of pain JUNE-ORTH. 3 *t 51 and swelling with weakness of the wrist. The temptation in such a case is to remove the whole of the proximal row of the carpus as in an arthroplasty, but my experience of the operation has been discouraging. In the only case in which I removed the proximal row for an old comminuted fracture of the scaphoid, semilunar and radius, with complete limitation of wrist movement, barely 300 of movement was obtained. Dissatisfied with these results, I welcomed a paper by Stern' in which it is advised that Thomas's wrench should be used to lever the bone into position (fig. 10 ). The wrench is applied with one blade over the back of the radius and the other over the front of the semilunar. It is then levered in one direction and the hand in the other, so that the semilunar is pushed backwards and the os magnum forwards and reduction is affected with a click. The very serious disadvantage of the method is consecutive cases of less than one week's duration. One thumb is placed over the semiluinar to steady it. The carpus is then dorsi-flexed, traction applied and slowly palmar-flexed. that a good deal of pressure is exerted on the front of the semilunar, and that between the bone and the wrench lies the median nerve. Further compression of the already damaged nerve would appear inevitable. I employed the manceuvre in two cases, using as little pressure as possible, and although reduction was successfully accomplished in both cases, median palsy appeared in one, where it had not previously existed.
I therefore evolved a new routine, based on Stern's method, in which the wrench is not used-the whole of the manipulation is done by hand, and leverage is reduced to a minimum (fig 11) . The patient's wrist is fully dorsiflexed in order to open 1 Stern, W. G., " Dislocation of Carpal Semilunar Bone," Journ. Amer. Med. Assoc., 1920 , lxxv, 1389 1080 52 -.1" "I, / out the space between the os magnum and the radius. The thumb of one hand is placed anteriorly over the dislocated bone in order to steadv it and prevent it from rotating forwards. Unless the thumb is placed quite accurately over the bone the manmeuvre fails completely, and, since it may be difficult to locate it, I usually run my thumb down the outer border of the radius, following the concavity as far as the wrist-joint-then passing inwards slightly to the inner side of the mid-line of the forearm, one knows that, even if it cannot be felt, the bone is controlled. With the other hand the manipulator grips the patient round the fingers, exerts strong traction in order to pull the os magnum away from the radius, aund whilst FIG. 12 A-Dislocation of the semilunar before redtiction, three days old. traction is maintained the hand is slowly palmar-flexed. In this way the os magnum is gradually pulled round the back of the semilunar until its head glides into the cup of the bone. This manoeuvre succeeded in every recent case which I subsequently saw-six in number ( fig. 12 ). After reduction the wrist is put up in full palmar flexion by a moulded plaster splint. Finger movements are begun at once, and on the fourth day the plaster splint is replaced by a straight posterior gutter splint which prevents dorsiflexion of the wrist. but leaves other movements unrestricted. On the tenth day all splints are discarded, and although it may be eight or ten weeks before there is perfect recovery of sensation in the fingers, four to five weeks after the injury the patient recovers a normal range of wrist and finger movement with a normal grip. The result is 100% perfect, and in most cases it is impossible to distinguish one wrist from the other.
But this perfect result can only be secured when the manoeuvre is practised within the first four days. After that time the bones become glued together with serous exudate, and in no case of more than one week's duration did manipulative reduction succeed. But I was so impressed with the perfection of the result that I determined to practise open reduction in older cases. In various journals there are descriptions of attempts made to replace the semilunar through the same FIG. -12 B. -The same case as fig. 12 A, after manipulative reduction.
anterior incision that is used for excision-and one French author describes how, with the aid of a rougine, two bone elevators and a hammer, he succeeded in levering the bone into position. I dread to think of the effect of his weapons on the articular cartilage. There are many reasons why attempts to replace the semilunar through an anterior incision are doomed to failure. In the first place the field of activity is rigidly limited on the outer side by the fiexors of the wrist and thumb, on the inner side by the median nerve, and below by the arterial palmar arches and the splayed branches of the median. And even more important, the difficulty lies in mobilizing, Snot the semilunar, but the os magnum. In the manceuvre which I Section of Orthopedics fig. 13 A, after operative reduction bythe author's method. 
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have described, the semilunar is purely passive, and is held in one fixed position, while the head of the os magnum is pulled into its cup. In the light of the manipulation the obvious procedure in the older case is to make a 3 in. dorsal incision, retract the tendons and dissect out the head of the os magnum, dividing the adhesions which have formed between it and the capsule and remaining bones. The manipulative manoeuvre described is then carried out, and the semilunar, previously hidden from view, clicks up into position with the greatest facility. In one case there was a little difficulty, and I allowed myself the liberty of passing a tiny hook over the posterior lip of the semilunar whilst the os magnum was pulled into its cup. But the use of levers and raspatories between articular surfaces is an outrage which will most surely exact the penalty of osteo-arthritis, and it would be better to admit defeat at once and to excise the bone.
Although in these later cases which demand operative reduction, recovery is slower, I have found the results equally gratifying, and I am convinced that, although in cases of more than three months' duration, excision may still be the method of choice, all cases more recent than this should be given the chance of complete anatomical restoration. In each of the ten cases I have seen during the last three years' reduction has been effected with ease, and of those treated by mamnpulation, one patient kept goal for a local football team five weeks after the injury, another drove his motor lorry from the sixth week, and others are doing full work as general labourers, draymen, and coal-heavers. Of the three cases treated by open reduction one man has recommenced work as a ship's riveter, the second is at this moment at sea in a tramp steamer, and the third will drive the Lime Street express out of Euston at 5.55 to-night (figs. 13 and 14).
DiSuC8ion.-Mr. P. J. VERRALL heartily endorsed what Mr. Watson Jones said about the precise method of manual reduction of the displaced semilunar bone. He had reduced two by the same method in the past year. They were done within the first five days, and he had been surprised to find how comparatively easy the manceuvre was. He thought one should be able to reduce practically all these cases manually. He shared Mr. Watson Jones's dislike of the wrench, as it was almost certain to produce trauma of the median nerve. For the late cases he preferred excision.
Mr. W. H. OGILVIE said he differed from Mr. Watson Jones as to the use of levers. He agreed that rough manipulation of articular cartilage was to be deprecated, but two levers inserted, one on each side of the bone thus producing an inclined plane, so that the cartilage could slip up, would cause less trauma than forcing the cartilage against an adjacent bone. Mr. NAUGHTON DUNN (President) said that Mr. Watson Jones had mentioned the complication of fracture of the scaphoid. He would show on the screen one case in which the result had not been satisfactory. In that case the semilunar and half the scaphoid had been removed. What method of treatment should be adopted when this complication was present ? He had himself used the posterior incision and employed a Lane's elevator to enable him to slip the semilunar into position. He had also been surprised at the good results after removal of the semilunar.
Mr. Watson Jones had said that four nlonths after injury, 80 % of the patients recovered good function. Four months was not a long time for forming an opinion. In another six months there might be 100 %, even after removal of the semilunar bone, though he agreed that the bone should be replaced if possible, especially in younger patients. In older patients there was more likelihood of arthritic changes, and in such it might be as well to remove the bone.
Mr. WATSON JONES (in reply) said that with regard to treatment, when there was also fracture of the scaphoid, reduction should still be attempted. The prognosis was not likely to be so good, but manipulative reduction rendered the prognosis that of fractured scaphoid, instead of that of fractured scaphoid with another lesion. In none of his twelve cases had there been a fractured scaphoid. The correct procedure was to reduce, manually if seen within a few days of the accident, or operatively, if within a few weeks, and after reduction, to maintain the flexed position for ten days, and to continue the immobilization in dorsiflexion for a further six weeks. In the only cases of operative reduction he had found recorded, the authors stated that the results were inferior to those of excision of the bone. But he felt that the question of prognosis depended entirely on the degree of force which must be used in order to replace the bone. If considerable force were necessary for replacement, it would be better to excise the bone. And if levers were necessary, it would be better to excise, because of the danger of arthritis. But in the manceuvre he had described there was no forcing of one bone against another: it was a gliding of one bone over the back of the other. Unless the mancuvre could be carried out by such gliding of one bone on the other, it was better to excise.
